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Art Unit: 2861 

DETAILED ACTION 
Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1-14, 17-19, 21-22, 26-27 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Logan et al. (4,575,730). 

Logan et al teach an inkjet print head comprising: 
Claim 1: 

• a head wherein deviation of discharge direction of a liquid droplet discharged 
from a liquid discharge portion having a nozzle, can be controlled so as to be 
selected from a plurality of directions along a predetermined direction (figure 
2 teaches printhead with nozzles 46; figure 5c teaches ink drop flight paths 
are vertically randomized (column 4, lines 59-65), wherein a plurality of liquid 
droplets are discharged so as to land on each pixel region for forming a pixel 
corresponding to said pixel region, and wherein a target landing position of a 
liquid droplet which is to be discharged on each pixel region is determined at 
random (figure 4 teaches pixel 38 comprises 9 dots; figure 5c teaches 
positions of the ink drops are randomized), and wherein the discharge 
direction of said liquid droplet which is to be discharged from said liquid 
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discharge portion is controlled such that said liquid droplet lands at said 
determined target landing position (figure 5c) 

Claims 2. 6. 7. 9-13: 

• a maximum number of N (N denotes a positive integer) liquid droplets are 
discharged so as to land on each pixel region for forming a pixel 
corresponding to said pixel region (figure 5a teaches pixel region, figure 4 
defines a pixel comprises 3x3 in drops), and wherein M ( M denotes an 
integer of 2 or more) different landing position candidates forming an array in 
said predetermined direction are determined such that at least a part of the 
landing liquid droplet region corresponding to each landing position candidate 
is included within said pixel region (figure 5c teaches a pixel region CAB 
where a number of drop landing positions are randomized in the vertical 
direction) , and wherein a target landing position of a liquid droplet is selected 
at random for each liquid droplet which is to be discharged from said liquid 
discharge portion, from an M number of said liquid landing position 
candidates (figure 5c teaches vertically randomized drop positions in pixel 
region CBA), and wherein the discharge direction of said liquid discharge 
portion is controlled such that said liquid droplet lands at said determined 
target landing position (figure 5c) 
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Claim 3: 

• wherein an N number of different landing position candidates forming an N 
number of different landing position candidates forming an array in a direction 
different from said predetermined direction are determined such that at least a 
part of the landing liquid droplet region corresponding to each landing position 
candidate is included within said pixel region (figure 5c teaches a pixel region 
CAB where a number of drop landing positions are randomized in the vertical 
direction), and wherein in the event that the number of the liquid droplets 
which are to be discharged onto a pixel region is equal to or greater than 1 , 
and is less than N, a target landing position is selected at random from said 
liquid landing position candidates (figure 5c teaches a pixel region CAB where 
a number of drop landing positions are randomized in the vertical direction) , 
and wherein a liquid droplet is discharged so as to land at said determined 
landing position (figure 5c). 

Claim 4: 

• wherein control of said M number of target landing position candidates is 
performed using multi-bit signals, and wherein said control system has a 
configuration wherein terminals of all said ink discharge portions for 
controlling the same bit are connected one to another for controlling the 
discharge direction of each ink discharge portion, or has a configuration 
wherein the discharge directions of all said ink discharge portions are 
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controlled using the serialized signals. ( column 5, lines 65-column 6, lines 1- 
10) 

Claim 5: 

• wherein said head has a configuration wherein a liquid droplet can be 
discharged from a liquid discharge portion so as to land on the pixel region 
corresponding to the target landing position in a case of discharge being 
performed without deviation, from another liquid discharge portion near said 
liquid discharge portion (figure 5b), and wherein in the event that two or more 
liquid droplets are discharged onto a pixel region, said ink liquid droplets are 
discharged from at least said two different liquid discharge portions positioned 
close one to another, and wherein at least one of said liquid discharge 
portions discharge a liquid droplet with deviation (figure 5c) 

Claims 8/2/6/7: 

• wherein said liquid discharge device includes a plurality of heads, and 
wherein different liquids are supplied to each of the heads (column 3, lines 
45-52, figure 1), a plurality of droplets are discharged from said liquid 
discharge portions of a plurality of said heads so as to land on each pixel 
region for forming a pixel corresponding to said pixel region (figures 5a-c) 
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Claim 14: 

• discharge direction varying means for controlling the discharge direction of a 
liquid droplet discharged from said nozzle of each liquid discharge portion 
such that deviation of the landing position occurs in the predetermined 
direction (figure 7, randomizing circuit means 80) 

• first discharge control means for performing discharge control using said 
discharge direction varying means such that ink droplets are discharged from 
at least two different liquid discharge portions positioned close one to another, 
in the discharge directions different one from another, so as to land at the 
same pixel column or a pixel (figure 5b); and 

• second discharge control means for performing discharge control using said 
discharge direction varying means such that a landing position is selected for 
each liquid-droplet discharge from said liquid discharge portion, from an M 
number of different landing position candidates forming an array in the 
predetermined direction, determined such that at least a part of the landing 
liquid droplet region corresponding to each landing position candidate is 
included within said pixel region, and a liquid droplet is discharged so as to 
land at said determined landing position (figure 5c) 
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Claim 17: 

• wherein said second discharge control means selects a landing position from 
said M different landing position candidates at random (figure 5c) 



Claim 18: 

• a third discharge control means for performing control of liquid discharge such 
that said N different landing position candidates forming an array in a 
direction different from said predetermined direction, are determined such that 
at least a part of the landing liquid droplet region corresponding to each 
landing position candidate is included within said pixel region, and in the 
event that the number of the liquid droplets which are to be discharged onto a 
pixel region is equal to or greater than 1 , and is less than N, a target landing 
position is selected from said N different liquid landing position candidates, 
and a liquid droplet is discharged so as to land at said determined landing 
position (figure 5c teaches a pixel region CAB where a number of drop 
landing positions are randomized in the vertical direction; figure 5c teaches a 
pixel region CAB where a number of drop landing positions are randomized in 
the vertical direction) 



Claim 19: 

• third discharge control means for performing control of liquid-droplet 

discharge such that said N different landing position candidates forming an 
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array in a direction different from said predetermined direction, are 
determined such that at least a part of the landing liquid droplet region 
corresponding to each landing position candidate is included within said pixel 
region, and in the event that the number of the liquid droplets which are to be 
discharged onto a pixel region is equal to or greater than 1 , and is less than 
N, a target landing position is selected at random from said N different liquid 
landing position candidates, and a liquid droplet is discharged so as to land at 
said determined landing position (figure 5c teaches a pixel region CAB where 
a number of drop landing positions are randomized in the vertical direction; 
figure 5c teaches a pixel region CAB where a number of drop landing 
positions are randomized in the vertical direction) 

Claim 21: 

• A liquid discharge device according to claim 14, wherein a plurality of said 
heads are arrayed in a particular direction so as to form a line head (column 
3, lines 50-53, figure 1) 

Claim 22: 

• A liquid discharge device according to claim 14, wherein said first discharge 
control means and said second discharge control means are disposed on 
said head or a board for controlling or driving said head (figure 6a) 
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Claim 26: 

• A liquid discharge method for discharging a plurality of liquid droplets so as to 
land on each pixel region for forming a pixel corresponding to said pixel 
region, using a head including a plurality of liquid discharge portions, each 
having a nozzle, arrayed in a predetermined direction, wherein the discharge 
direction of a liquid droplet discharged from said nozzle of said liquid 
discharge portion is controlled so as to be selected from a plurality of 
discharge directions such that deviation of the landing position occurs in said 
predetermined direction, and wherein at least two different liquid discharge 
portions discharge liquid droplets in directions different one from another such 
that a plurality of liquid droplets land on said one pixel region, and wherein a 
target landing position of a liquid droplet which is to be discharged on a pixel 
region is selected from landing position candidates at random, and wherein 
the discharge direction of a liquid droplet which is to be discharged from said 
liquid discharge portion is controlled such that said liquid droplet lands at said 
determined target landing position (figure 5c teaches a pixel region CAB 
where a number of drop landing positions are randomized in the vertical 
direction; figure 5c teaches a pixel region CAB where a number of drop 
landing positions are randomized in the vertical direction) 
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Claim 27: 

• A liquid discharge device for discharging a maximum of N (N denotes a 
positive integer) liquid droplets so as to land on each pixel region for forming 
a pixel corresponding to said pixel region, using a head including a plurality of 
liquid discharge portions, each having a nozzle, arrayed in a predetermined 
direction, wherein the discharge direction of a liquid droplet discharged from 
said nozzle of each liquid discharge portion is controlled such that deviation of 
the landing position occurs in said predetermined direction; and wherein 
discharge control is performed such that ink liquid droplets are discharged 
from at least said two different liquid discharge portions positioned close one 
to another, in the discharge directions different one from another, so as to 
land at the same pixel column or the same pixel region for forming a pixel 
column or a pixel; and wherein discharge control is performed, using said 
discharge direction varying means such that a landing position is selected for 
each liquid-droplet discharge from said liquid discharge portion, from M (M 
denotes an integer of 2 or more) different landing position candidates forming 
an array in said predetermined direction, determined such that at least a part 
of the landing liquid droplet region corresponding to each landing position 
candidate is included within said pixel region, and a liquid droplet is 
discharged so as to land at said determined landing position (figure 5c 
teaches a pixel region CAB where a number of drop landing positions are 
randomized in the vertical direction; figure 5c teaches a pixel region CAB 
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where a number of drop landing positions are randomized in the vertical 
direction; figure 7, randomizing circuit means) 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claim 20 is rejected under 35 U.S.C. 103(a) as being unpatentable over Logan in 
view of Ishinaga et al. (5,754,201). 

Logan teaches all claimed features of the invention in addition to: 

• discharge direction varying means controls the discharge direction of a liquid 
droplet discharged from the nozzle by controlling the difference in energy 
(column 5, lines 65-68-column 6, lines 1-10) 

However, Logan does not explicitly teach a liquid chamber for storing liquid which 
is to be discharged, a plurality of energy generating devices for generating energy for 
discharging said stored liquid within the chamber from the nozzle and wherein the 
energy generating devices are arrayed within said liquid chamber in said predetermined 
direction 
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It is well-known in the art to have a plurality of energy generating devices 
disposed in a liquid chamber to eject ink droplets out as taught by Ishinaga (figures 5a- 
d). 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time of the invention to modify the invention of Logan to incorporate the teaching of 
energy generating devices taught by Ishinaga for the purpose of producing different 
sized inkdrops. 

Allowable Subject Matter 

Claims 15-16 and 23-25 are objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Lamson D. Nguyen whose telephone number is 571- 
272-2259. The examiner can normally be reached on 8-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Dave Talbott can be reached on 571-272-1934. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




